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APPARATUS AND METHOD FOR VIDEO 
SEARCHING IN A MOBILE 

COMMUNICATIONS TERMINAL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Pursuant to 35 U.S.C. §119(a), this application claims the 
bene?t of earlier ?ling date and right of priority to Korean 
Application No. 103140/2004, ?led on Dec. 8, 2004, the 
contents of Which is hereby incorporated by reference herein 
in its entirety 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a mobile communications 

terminal, and speci?cally, to an apparatus and method for 
ef?cient video image searching of videos in a mobile com 
munications terminal. 

2. Description of the Related Art 
A mobile communications terminal is a communications 

device allowing a user to place Wireless calls to another party 
and providing a Wireless connection anytime and anyWhere 
through a sWitching control of a MSC (Mobile SWitching 
Center) While moving in a service region managed by a BS 
(Base Station). The mobile communications terminal enables 
data communications using symbols, numbers, characters, or 
the like, and multimedia communications including images 
and videos, as Well as voice communications to be performed. 

The mobile communications terminal is provided With 
various additional services that are commonly used in every 
day life in addition to typical communication functions in 
order to provide the user With additional convenience and 
communications applications. Among the additional ser 
vices, a camera function for capturing videos (moving pic 
tures) and images is often provided. A conventional method 
for searching through video recordings, clips or images (here 
after referred to as “video search”) in a mobile communica 
tions terminal supporting a camera function Will be explained 
With reference to FIG. 1. 

FIG. 1 is a ?owchart illustrating a conventional method for 
video search in a mobile communications terminal. As illus 
trated in FIG. 1, a conventional method for video search in a 
mobile communications terminal includes: con?rming 
Whether a search for a stored video signal is requested (S100); 
When the search for the stored video signal is requested, 
reproducing the searching-requested video signal at high 
speed (S110); searching a desired scene from the video signal 
reproduced at the high speed (S120); and reproducing the 
video signal from the searched scene at a normal speed 

(S130). 
The mobile communications terminal con?rms Whether 

the user has requested a search for a stored video signal 
(S100). When the video search is requested, the mobile com 
munications terminal sequentially reproduces the video sig 
nal on its display device (screen) at high speed from the 
beginning or starting point of the video recording (S110). 

The mobile communications terminal can reproduce (play 
back) the stored video signal at a pre-set speed that is greater 
than a normal reproducing speed to alloW the user to quickly 
vieW its contents. Speci?cally, a function similar to the “fast 
forWard” or “previeW” function in typical video play back 
devices is performed. 

Thereafter, the user searches for and selects his desired 
scene from the video signal being reproduced (S120), and the 
mobile communications terminal can reproduce the video 
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2 
signal beginning from the searched scene (S130) at a normal 
reproducing speed. The selection of a desired scene may 
involve the user’s manipulation of various control functions, 
such as by keys or buttons, to stop the high speed play back 
after the user recogniZes a start point of a scene he Wishes to 
vieW, reWind the video to a position prior to the start point of 
the desired scene and resume normal play back at that point to 
alloW reproduction of the desired scene. 

HoWever, in the conventional method for video search in a 
mobile communications terminal, the video signal must be 
sequentially reproduced at high speed from the video record 
ing beginning, or starting point, in order to perform the video 
search. Accordingly, it may take a long time for the user to 
search through the video in order to locate a desired scene. 
Increased battery consumption of the mobile communica 
tions terminal and an inef?cient video searching procedure 
results. 

Therefore, there is a need for an apparatus and method that 
facilitates an ef?cient and convenient video search of a video 
signal. The present invention addresses these and other needs. 

SUMMARY OF THE INVENTION 

Features and advantages of the invention Will be set forth in 
the description Which folloWs, and in part Will be apparent 
from the description, or may be learned by practice of the 
invention. The objectives and other advantages of the inven 
tion Will be realiZed and attained by the structure particularly 
pointed out in the Written description and claims hereof as 
Well as the appended draWings. 
The invention is directed to provide an apparatus and 

method for ef?cient video image searching of videos in a 
mobile communications terminal. Scene change frames are 
detected and inserted into a video signal and the pre-set scene 
change frames are utiliZed When searching the stored video in 
order to facilitate ef?cient video image searching. 

In one aspect of the present invention, an apparatus for 
video image searching in a mobile communications terminal 
is provided. The apparatus includes a scene change frame 
detector adapted to detect a preset number of scene change 
frames in streaming video data in response to a user request 
for video searching and to output the detected scene change 
frames and a display unit adapted to display the detected 
scene change frames. 

It is contemplated that the apparatus further includes a 
video decoder adapted to decode an input video signal and to 
output the decoded video signal as streaming video data. 
Preferably, the scene change frame detector further includes a 
candidate motion frame detector adapted to detect candidate 
motion frames in the streaming video data, a scene change 
preliminary candidate frame detector adapted to detect a 
scene change preliminary candidate frame based on the 
detected candidate motion frames, a scene change timer 
adapted to determine a generation time of the detected scene 
change preliminary candidate frame, a scene change candi 
date frame detector adapted to detect a scene change candi 
date frame based on the determined generation time and a 
scene change frame determiner adapted to determine a scene 
change frame based on a number of detected scene change 
candidate frames. 

Preferably, the scene change frame determiner is adapted 
to determine the scene change frame based a number of 
detected scene change candidate frames that is equal to a 
preset reference value. Preferably, the candidate motion 
frame detector is further adapted to detect a current frame as 
the candidate motion frame When a difference betWeen a 
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motion value of pixels in the current frame and a motion value 
of pixels in a reference frame is greater than a preset reference 
value. 

It is contemplated that the candidate motion frame detector 
is further adapted to select the reference frame according to a 
preset frame unit. Preferably, the candidate motion frame 
detector is further adapted to determine the motion value of 
the pixels in the reference frame by adding the motion values 
of selected pixels according to a preset pixel unit. 

It is contemplated that the scene change preliminary can 
didate frame detector is adapted to detect a current candidate 
motion frame as the scene change preliminary candidate 
frame When a difference betWeen a brightness value of pixels 
in the current candidate motion frame and a brightness value 
of pixels in a reference frame is greater than a preset reference 
value. Preferably, the scene change timer is further adapted to 
add a time ?ag ?eld to the detected scene change preliminary 
candidate frame, the time ?ag ?eld comprising the generation 
time of the detected scene change preliminary candidate 
frame. 

It is contemplated that the scene change candidate frame 
detector is adapted to detect a current scene change prelimi 
nary candidate frame as the scene change candidate frame 
When a difference betWeen a generation time of the current 
scene change preliminary candidate frame and generation 
time of a previous scene change candidate frame is greater 
than a preset reference value. Preferably, the scene change 
frame determiner is further adapted to adjust the number of 
detected scene change candidate frames such that the number 
of detected scene change candidate frames is equal to the 
preset reference value. 

It is contemplated that the scene change frame determiner 
is further adapted to add at least one scene change candidate 
frame When it is determine that the number of detected scene 
change candidate frames is smaller than the preset reference 
value, the at least one added scene change candidate frame 
betWeen scene change candidate frames having the greatest 
difference in generation times. Preferably, the scene change 
frame determiner is further adapted to determine the at least 
one added scene change candidate frame as a frame in the 
middle of the scene change candidate frames having the 
greatest difference in generation times. 

It is contemplated that the scene change frame determiner 
is further adapted to remove at least one scene change candi 
date frame When it is determined that the number of detected 
scene change candidate frames is greater than the preset ref 
erence value, the at least one removed scene change candidate 
frame having the smallest difference in generation times from 
an adjacent scene change candidate frame. 

In another aspect of the present invention, a method for 
video image searching in a mobile communications terminal 
is provided. The method includes detecting a preset number 
of scene change frames in streaming video data in response to 
a user request for video searching, outputting the detected 
scene change frames and displaying the detected scene 
change frames. 

It is contemplated that the method further includes decod 
ing an input video signal and outputting the decoded video 
signal as streaming video data. Preferably, the method further 
includes detecting candidate motion frames in the streaming 
video data, detecting a scene change preliminary candidate 
frame based on the detected candidate motion frames, deter 
mining a generation time of the detected scene change pre 
liminary candidate frame, detecting a scene change candidate 
frame based on the determined generation time, determining 
Whether the scene change candidate frame is completely 
detected and determining a scene change frame based on a 
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4 
number of detected scene change candidate frames When the 
scene change candidate frame is completely detected. It is 
further contemplated that the method further includes deter 
mining the scene change frame based a number of detected 
scene change candidate frames that is identical to a preset 
reference value. 

It is contemplated that detecting candidate motion frames 
includes calculating a difference betWeen motion values of 
pixels in a current frame and motion values of pixels in a 
reference frame, comparing the calculated difference With a 
preset reference value and detecting the current frame as the 
candidate motion frame When the calculated difference is 
greater than the preset reference value. Preferably, the method 
further includes selecting the reference frame according to a 
preset frame unit. 

It is contemplated that the method further includes deter 
mining the motion value of the pixels in the reference frame 
by adding motion values of selected pixels according to a 
preset pixel unit. Preferably, detecting the scene change pre 
liminary candidate frame includes calculating a difference 
betWeen brightness values of pixels in the current candidate 
motion frame and brightness values of pixels in a reference 
frame, comparing the calculated difference With a preset ref 
erence value and detecting the current candidate motion 
frame as the scene change preliminary candidate When the 
calculated difference is greater than the preset reference 
value. 

It is contemplated that the method further includes adding 
a time ?ag ?eld to the detected scene change preliminary 
candidate frame, the time ?ag ?eld comprising the generation 
time of the detected scene change preliminary candidate 
frame. Preferably, detecting the scene change candidate 
frame includes calculating a difference betWeen the genera 
tion time of a current scene change preliminary candidate 
frame and a generation time of a previous scene change 
candidate frame, comparing the calculated difference to a 
preset reference value, detecting the current scene change 
preliminary candidate frame as the scene change candidate 
frame When the calculated difference is greater than the preset 
reference value and counting the number of the detected 
scene change candidate frames. 

Preferably, determining the scene change frame includes 
determining the number of detected scene change candidate 
frames, comparing the detected number of the scene change 
candidate frames to a preset reference value and determining 
the detected scene change candidate frames as a scene change 
frame When the number of detected scene change candidate 
frames is equal to the preset reference value. 

It is contemplated that the method further includes adjust 
ing the number of detected scene change candidate frames 
such that the number of detected scene change candidate 
frames is equal to the preset reference value, the adjustment 
based on a difference betWeen the detected number of the 
scene change candidate frames and the preset reference value. 
Preferably, adjusting the number of detected scene change 
candidate frames includes adding at least one scene change 
candidate frame When the number of detected scene change 
candidate frames is smaller than the preset reference value, 
the at least one added scene change candidate frame betWeen 
scene change candidate frames having the greatest difference 
in generation times. It is further contemplated that the method 
further includes determining the at least one added scene 
change candidate frame as a frame in the middle of the scene 
change candidate frames having the greatest difference in 
generation times. 

It is contemplated that adjusting the number of detected 
scene change candidate frames includes removing at least one 



US 7,821 ,528 B2 
5 

scene change candidate frame when the number of detected 
scene change candidate frames is greater than the preset ref 
erence value, the at least one removed scene change candidate 
frame having the smallest difference in generation times from 
an adjacent scene change candidate frame 

In another aspect of the present invention, a mobile com 
munication terminal is provided. The mobile terminal 
includes a video recorder adapted to capture video record 
ings, a memory adapted to store the video recordings, a dis 
play device adapted to display the stored video recordings and 
a processor adapted to process a stored video recording 
according to frames by comparing a number of pixels of a 
current frame with a number of pixels of a reference frame to 
determine whether the current frame should be used as a 
scene change frame that can be viewed by a user when search 
ing for a desired scene, generate and insert scene change 
frame information corresponding to at least one scene change 
frame into portions of the stored video recording and display 
the scene change frames upon a user request to search scenes 
in the stored video recording. 

It is contemplated that the processor is further adapted to 
compare the pixels of the current frame with the pixels of 
every nth frame of the stored video recording. Preferably, the 
processor is further adapted to compare the pixels of the 
current frame with the pixels of the reference frame by cal 
culating differences between motion values of the pixels in 
the current frame and motion values of the pixels in the 
reference frame. 

It is contemplated that the processor is further adapted to 
determine the current frame as a scene change frame if the 
current frame contains more changes in image motions than 
the reference frame. Preferably, the processor is further 
adapted to determine the changes in image motions by com 
paring brightness values of pixels in the current frame to 
brightness values of pixels in the reference frame. 

It is contemplated that the processor is further adapted to 
generate the scene change frame information in a format that 
facilitates previewing by the user. Preferably, the processor is 
further adapted to include time data in the scene change frame 
information, the time data indicating a unique point in time of 
each scene change frame within a duration of the stored video 
recording. 

In another aspect of the present invention, a mobile com 
munication terminal is provided. The mobile terminal 
includes a transceiver adapted to receive signals including 
video recordings, a memory adapted to store the video record 
ings, a display device adapted to display the stored video 
recordings and a processor adapted to determine a number of 
scene change frames in a stored video recording based upon 
scene change frame information, the scene change frame 
information corresponding to at least one scene change frame 
inserted into the stored video recording, adjust the number of 
scene change frames such the number of scene change frames 
is equal to a reference value and display the scene change 
frames upon a user request to search scenes in the stored video 
recording. 

It is contemplated that the processor is further adapted to 
adjust the number of scene change frames by one of adding 
scene change frames or removing scene change frames based 
upon a difference between the number of the scene change 
frames and the reference value. Preferably, the processor is 
further adapted to adjust the number of scene change frames 
based upon a time interval between adjacent scene change 
frames. 

The foregoing and other objects, features, aspects and 
advantages of the present invention will become more appar 
ent from the following detailed description of the present 
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6 
invention when taken in conjunction with the accompanying 
drawings. These and other embodiments will also become 
readily apparent to those skilled in the art from the following 
detailed description of the embodiments having reference to 
the attached ?gures, the invention not being limited to any 
particular embodiments disclosed. 

Additional features and advantages of the invention will be 
set forth in the description which follows, and in part will be 
apparent from the description, or may be learned by practice 
of the invention. It is to be understood that both the foregoing 
general description and the following detailed description of 
the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together with the descrip 
tion serve to explain the principles of the invention. Features, 
elements, and aspects of the invention that are referenced by 
the same numerals in different ?gures represent the same, 
equivalent, or similar features, elements, or aspects in accor 
dance with one or more embodiments. 

FIG. 1 is a ?owchart illustrating a conventional method for 
video image searching in a mobile communications terminal. 

FIG. 2 is a block diagram illustrating an apparatus for video 
image searching in a mobile communications terminal 
according to one embodiment of the present invention. 

FIG. 3 is a block diagram illustrating a detailed construc 
tion of the scene change frame detector of FIG. 2. 

FIG. 4 is a ?owchart illustrating a method for video image 
searching in a mobile communications terminal according to 
one embodiment of the present invention. 

FIG. 5 is a ?owchart illustrating a method for detecting a 
candidate motion frame according to one embodiment of the 
present invention. 

FIG. 6 is a ?owchart illustrating a method for detecting a 
scene change preliminary candidate frame according to one 
embodiment of the present invention. 

FIG. 7 is a ?owchart illustrating a method for detecting a 
scene change candidate frame according to one embodiment 
of the present invention. 

FIG. 8 is a ?owchart illustrating a method for detecting a 
scene change frame according to one embodiment of the 
present invention. 

FIGS. 9A and 9B are views illustrating principles for 
adjusting the number of scene change candidate frames 
according to one embodiment of the present invention. 

FIG. 10 is a block diagram of a mobile communications 
terminal according to one embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention relates to an apparatus and method 
for ef?cient video image searching of videos in a mobile 
communications terminal. Although the present invention is 
illustrated with respect to a mobile communication device, it 
is contemplated that the present invention may be utiliZed 
anytime it is desired to e?iciently perform video image 
searching. 

Reference will now be made in detail to some embodi 
ments of the present invention, examples of which are illus 
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trated in the accompanying drawings. Various components 
and procedures that would be known or understood to those 
skilled in the art will not be described in detail herein to 
prevent the features of the invention from being obscured. 

Hereinafter, with reference to the accompanying drawings, 
an explanation will be made for an apparatus and method for 
video search in a mobile communications terminal according 
to the present invention, in which a pre-set number of scene 
change frames are detected with respect to a video signal and 
the detected scene change frames are added to a pre- set region 
of the video signal, thereby allowing e?icient searching of 
scenes in the video recording. Hereafter, the phrase “video 
search” will refer to the operation that allows the user to look 
through portions of or the entirety of a video recording stored 
in a memory of the mobile communication terminal, similar 
to a so-called “fast-forward” function of a typical video 
recorder or video player. 

FIG. 2 illustrates an apparatus for video search in a mobile 
communications terminal according to the present invention. 
As illustrated in FIG. 2, the apparatus includes: a video 
decoder 100 to decode an input video signal and output the 
decoded video signal as streaming video data; a scene change 
frame detector 200 to detect a scene change frame based on 
the streaming video data; and a display unit 300 to display the 
detected scene change frame in response to a user’s request 
for video searching. 

The apparatus detects a pre-set number of scene change 
frames of the input video signal by the scene change frame 
detector 200. A detailed construction the scene change frame 
detector 200 will be explained with reference to FIG. 3, which 
is a block diagram illustrating a detailed construction of a 
scene change frame detector of FIG. 2. 
As illustrated in FIG. 3, a scene change frame detector 200 

according to the present invention may include: a candidate 
motion frame detector 21 0 to detect a candidate motion frame 
based on the input streaming video data; a scene change 
preliminary candidate frame detector 220 to detect a scene 
change preliminary candidate frame based on the detected 
candidate motion frame; a scene change timer 230 to deter 
mine and record a generation time of the scene change pre 
liminary candidate frame in the detected scene change pre 
liminary candidate frame; a scene change candidate frame 
detector 240 to detect scene change candidate frames based 
on the recorded generation time; a scene change frame deter 
miner 250 to determine a scene change frame based on 
detected scene change candidate frames; a pre-viewer block 
260 to convert the determined scene change frame into a 
format for a pre-viewing; and video generator 270 to add the 
converted scene change frame to a preset region of the input 
video signal. 
A method for video search in a mobile communications 

terminal using an apparatus for video search according to the 
present invention will be explained with reference to FIG. 4. 
FIG. 4 is a ?owchart illustrating a method for video search in 
a mobile communications terminal according to the present 
invention. 
As illustrated in FIG. 4, the method can include: detecting 

a candidate motion frame based on input streaming video data 
(S400); detecting a scene change preliminary candidate 
frame based on the detected candidate motion frame (S410); 
determining and recording a generation time of the scene 
change preliminary candidate frame in the detected scene 
change preliminary candidate frame (S420); detecting a 
scene change candidate frame based on the generation time 
(S430); determining whether a scene change candidate frame 
for the input streaming video data is successfully detected 
(S440); determining a scene change frame based on detected 
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8 
scene change candidate frames when the scene change can 
didate frames are completely detected (S450); and displaying 
the determined scene change frame in response to a user’s 
request for video searching (S460). 
The input streaming video data is processed according to 

each frame unit. The scene change frame detector 200 sets a 
frame selected according to a pre-set number of frames as a 
reference frame. For example, the pre-set number of frames 
can be set to 15 frames, but this number may be changed 
accordingly. 
The candidate motion frame detector 210 detects a candi 

date motion frame based on the input streaming video data 
(S400). The method for detecting the candidate motion frame 
will be explained with reference to FIG. 5, which is a ?ow 
chart illustrating a detailed method for detecting a candidate 
motion frame. 
As illustrated in FIG. 5, the method for detecting the can 

didate motion frame according to the present invention can 
include: calculating a difference between motion values of 
pixels in the reference frame and motion values of pixels in a 
current frame (S402); comparing the calculated difference 
with a preset reference value (S404); and when the calculated 
difference is greater than the pre-set reference value, detect 
ing the current frame as the candidate motion frame (S406). 
The candidate motion frame detector 210 compares the 

motion values of pixels in the reference frame and the motion 
values of pixels in the current frame in order to calculate a 
difference, represented by V dlfisum. Formula 1 can be used to 
obtain the difference between the pixels according to a pixel 
unit corresponding to a preset number of pixels, the preset 
number less than all the pixels (S402). The pre-set number of 
pixels, for example, may preferably be four pixels. 

(Formula 1) 

In Formula l,VcZW(i,j) denotes motion values of the (i,j )th 
pixels in the current frame and Vre i,j) denotes motion values 
of the (i,j)th pixels in the reference frame. 
The candidate motion frame detector 210 then compares 

the calculated difference with the preset reference value 
(S404). A difference value that is greater than the pre-set 
reference value indicates that the current frame contains more 
changes in image motions than the reference frame. Accord 
ingly, the current frame is detected as a candidate motion 
frame (S406). 
The scene change preliminary candidate frame detector 

220 detects a scene change preliminary candidate frame 
based on the detected candidate motion frame (S410). The 
method for detecting the scene change preliminary candidate 
frame will be explained with reference to FIG. 6, which is a 
?owchart illustrating a detailed method for detecting a scene 
change preliminary candidate frame. 
As illustrated in FIG. 6, the method for detecting the scene 

change preliminary candidate frame may include: calculating 
the difference between brightness values of pixels in the 
reference frame and brightness values of pixels in the 
detected candidate motion frame (S412); comparing each 
calculated difference with a preset reference value (S414); 
and when the calculated difference is greater than the preset 
reference value, detecting the candidate motion frame as the 
scene change preliminary candidate frame (S416). 
The scene change preliminary candidate frame detector 

220 compares the brightness value of the pixels in the 
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detected candidate motion frame With compares the bright 
ness value of the pixels in the reference frame and calculates 
the difference, represented by B dl-JLSMM. Formula 2 can be 
used to obtain the difference betWeen the pixels according to 
a unit corresponding to a pre-set number of pixels, the preset 
number less than all the pixels of the frame (S412). 

Z v.40. j) 
(Formula 2) 

In formula 2, VcZW(i,j) denotes motion values of the (i,j )th 
pixels in the current frame, Vre i,j) denotes motion values of 
the (i,j)th pixels in the reference frame, h_siZe denotes the 
number of pixels in a horiZontal direction of the current 
frame, and v_siZe denotes the number of pixels in a vertical 
direction of the current frame. 

The scene change preliminary candidate frame detector 
220 then compares the calculated difference With a pre-set 
reference value (S414). A difference that is greater than the 
pre-set reference value indicates that the current frame con 
tains more changes in image motions than the reference 
frame. Accordingly, the scene change preliminary candidate 
frame detector 220 detects the candidate motion frame as a 
scene change preliminary candidate frame (S416). 
The scene change timer 230 can add a time ?ag ?eld to the 

detected scene change preliminary candidate frame. The 
scene change timer 230 determines and records a generation 
time of the scene change preliminary candidate frame in the 
added time ?ag ?eld and outputs the scene change prelimi 
nary candidate frame containing the generation (S420). 

The scene change candidate frame detector 240 detects a 
scene change candidate frame based on the detected scene 
change preliminary candidate frame (S430). The method for 
detecting the scene change candidate frame Will be explained 
With reference to FIG. 7, Which is a ?owchart illustrating a 
detailed method for detecting a scene change candidate 
frame. 
As illustrated in FIG. 7, the method for detecting the scene 

change candidate frame may include: calculating a difference 
betWeen a generation time of the detected scene change pre 
liminary candidate frame and a generation time of a previ 
ously-detected scene change candidate frame (S432); com 
paring the calculated difference to a pre-set reference value 
(S434); When the calculated difference value is greater than 
the pre-set reference value, detecting the scene change pre 
liminary candidate frame as a scene change candidate frame 
(S43 6); and determining the number of detected scene change 
candidate frames (S438). 

The scene change candidate frame detector 240 compares 
a generation time recorded in the scene change preliminary 
candidate frame to a generation time of a previously-detected 
scene change candidate frame in order calculate a difference 
(S432). HoWever, When there is no previously detected scene 
change candidate frame, the scene change candidate frame 
detector 240 can detect the scene change preliminary candi 
date frame as a scene change candidate frame (S431). 

If there is a previously detected scene change candidate 
frame, the scene change candidate frame detector 240 com 
pares the calculated difference With a pre-set reference value 
(S434). The scene change candidate frame detector 240 
detects the scene change preliminary candidate frame as the 
scene change candidate frame When the difference is greater 
than the pre-set reference value (S436). 
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The scene change candidate frame determiner 240 deter 

mines the number of detected scene change candidate frames 
(S438) and then con?rms Whether the scene change candidate 
frames for all the input streaming video date are completely 
detected (S440). 
The scene change frame determiner 250 determines a 

scene change frame based on the detected scene change can 
didate frame When the scene change candidate frame is com 
pletely detected (S450). The method for determining the 
scene change frame Will be explained With reference to FIG. 
8, Which a ?owchart illustrating a detailed method for detect 
ing a scene change frame. 
As illustrated in FIG. 8, the method for detecting a scene 

change frame may include: determining the number of the 
detected scene change candidate frames (S451); comparing 
the number of the detected scene change candidate frames 
With a pre-set reference value (S452); and When the number 
of detected scene change candidate frames is equal to the 
pre-set reference value, determining the scene change candi 
date frames as a scene change frame (S458). When the num 
ber of detected scene change candidate frames is not equal to 
the pre-set reference value, the number of scene change can 
didate frames is adjusted according to the calculated differ 
ence value (S453). 
The scene change frame determiner 250 determines the 

number of detected scene change candidate frames (S451) 
and compares the number of detected scene change candidate 
frames to a pre-set reference value (S452). The scene change 
frame determiner 250 determines the scene change candidate 
frame as the scene change frame and outputs the determined 
scene change frame When the number of detected scene 
change candidate frames is equal to the pre-set reference 
value. On the other hand, the scene change frame determiner 
250 adjusts the number of scene change candidate frames if 
the number of detected scene change candidate frames is not 
equal to the preset reference value (S453). 
The scene change frame determiner 250 determines 

Whether or not the number of detected scene change candi 
date frames is smaller than the pre-set reference value (S454). 
When the number of detected scene change candidate frames 
is less than the pre-set reference value, the scene change 
frame determiner 240 adds an appropriate number of scene 
change candidate frames, such the number of scene change 
candidate frames equals the pre-set reference value (S455). 
When the number of detected scene change candidate frames 
is greater than the pre-set reference value, the scene change 
frame determiner 240 removes an appropriate number of 
scene change candidate frames such the number of scene 
change candidate frames equals the pre-set reference value 
(S456). 

After adjusting the number of scene change candidate 
frames, the scene change frame determiner 250 updates the 
number of detected scene change candidate frames according 
to the number of added or removed scene change candidate 
frames (S457). The method for adding or removing the scene 
change candidate frame according to the present invention 
Will be explained With reference to FIGS. 9A and 9B, Which 
are vieWs illustrating an operational principle for adjusting 
the number of scene change candidate frames according to 
the present invention. 
As illustrated in FIG. 9A, the scene change frame deter 

miner 250 removes scene change candidate frames according 
to the calculated difference betWeen the number of detected 
scene change candidate frames and the pre-set reference 
value When the number of detected scene change candidate 
frames is greater than the pre-set reference value. For 
example, the scene change frame determiner 250 calculates 
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the difference between the generation times of the detected 
scene change candidate frames and compares the calculated 
differences in order to remove detected scene change candi 
date frames having the smallest difference in generation time 
from adjacent detected scene change candidate frames. 
As illustrated in FIG. 9B, the scene change frame deter 

miner 250 adds scene change candidate frames according to 
the calculated difference betWeen the number of detected 
scene change candidate frames and the pre-set reference 
value When the number of detected scene change candidate 
frames is less than the pre-set reference value. For example, 
the scene change frame determiner 250 calculates the differ 
ence betWeen the generation times of the detected scene 
change candidate frames and compares the calculated differ 
ences in order to add scene change candidate frames betWeen 
detected scene change candidate frames having the greatest 
difference in generation times. Preferably, the added scene 
change candidate frames are positioned in the middle of the 
scene change candidate frames having the greatest difference 
in generation times. 

The pre-vieWer 260 converts the determined scene change 
frame into a format that facilitates pre-vieWing on the display 
screen and outputs the converted scene change frame. The 
video generator 270 adds the converted scene change frame to 
a pre-set region of the input video signal. As a result, the 
mobile communications terminal can display the scene 
change frame on the display unit 300 in response to the user’ s 
request for the video searching (S460). 
As described herein, in the apparatus and method for video 

searching in a the mobile communications terminal according 
to the present invention, a pre-set number of scene change 
frames With respect to the video signal are detected and the 
detected scene change frames are added to the pre-set region 
of the video signal in order to facilitate e?icient video search 
ing. 

FIG. 10 illustrates a mobile communication terminal 500 
according to one embodiment of the present invention. The 
mobile terminal includes: a video recorder 510 adapted to 
capture video recordings; a memory 520 adapted to store the 
video recordings; a display device 530 adapted to display the 
video recordings stored in the memory; and a processor 540 
adapted to cooperate With the video recorder, the memory, 
and the display device to perform the method for video 
searching according to the present invention by processing 
the stored video recordings according to their frames by com 
paring a number of pixels of a current frame With a number of 
pixels of a reference frame to determine Whether the current 
frame should be used as a scene change frame that can be 
vieWed by a user When searching for a desired scene, gener 
ating and inserting scene change frame information related to 
one or more scene change frames into portions of the stored 
video recording, and displaying the scene change frames 
upon a user request to search scenes in the stored video 
recording. 

The reference frame can be every nth frame of the video 
recording. Comparing a number of pixels of a current frame 
With a number of pixels of a reference frame can be performed 
by calculating differences betWeen motion values of pixels in 
the current frame and motion values of pixels in the reference 
frame. 

The current frame can be a scene change frame if the 
current frame contains more changes in image motions than 
the reference frame. The changes in image motions can be 
determined by comparing brightness values of pixels in the 
current frame to brightness values of pixels in the reference 
frame. 
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The scene change frame information can be in a format that 

facilitates previeWing by the user. The scene change frame 
information can include time data indicating a unique point in 
time of each scene change frame Within a duration of the 
stored video recording. 
The mobile communication terminal 500 also includes: a 

transceiver 550 adapted to receive signals including video 
recordings, Which are stored in the memory 520. The proces 
sor 540 is further adapted to cooperate With the transceiver 
550, the memory 520, and the display device 530 to perform 
the method for video searching according to the present 
invention by determining a number of scene change frames in 
the video recordings based upon scene change frame infor 
mation corresponding to one or more scene change frames 
inserted into the video recordings, adjusting the number of 
scene change frames such that the number of scene change 
frames is equal to a reference value, and displaying the scene 
change frames upon user request to search scenes in the video 
recording. 
The processor 540 is adapted to adjust the number adjust 

the number of scene change frames by either adding scene 
change frames or removing scene change frames based upon 
a difference betWeen the number of the scene change frames 
and the reference value. The adding or removing can be 
performed based upon a time interval betWeen adjacent scene 
change frames. 
As the present invention may be embodied in several forms 

Without departing from the spirit or essential characteristics 
thereof, it should also be understood that the above-described 
embodiments are not limited by any of the details of the 
foregoing description, unless otherWise speci?ed, but rather 
should be construed broadly Within its spirit and scope as 
de?ned in the appended claims, and therefore all changes and 
modi?cations that fall Within the metes and bounds of the 
claims, or equivalence of such metes and bounds are therefore 
intended to be embraced by the appended claims. 
The foregoing embodiments and advantages are merely 

exemplary and are not to be construed as limiting the present 
invention. The present teaching can be readily applied to 
other types of apparatuses. The description of the present 
invention is intended to be illustrative, and not to limit the 
scope of the claims. Many alternatives, modi?cations, and 
variations Will be apparent to those skilled in the art. In the 
claims, means-plus-function clauses are intended to cover the 
structure described herein as performing the recited function 
and not only structural equivalents but also equivalent struc 
tures. 

What is claimed is: 
1. An apparatus for video image navigating in a mobile 

communications terminal, the apparatus comprising: 
a scene change frame detector adapted to detect a preset 
number of scene change frames in streaming video data 
in response to a user request for video searching and to 
output the detected scene change frames; and 

a display unit adapted to display the detected scene change 
frames, 

Wherein the scene change frame detector comprises: 
a candidate motion frame detector adapted to detect 

candidate motion frames in the streaming video data; 
and 

a scene change preliminary candidate frame detector 
adapted to detect a scene change preliminary candi 
date frame based on the detected candidate motion 
frames. 

2. The apparatus of claim 1, further comprising a video 
decoder adapted to decode an input video signal and to output 
the decoded video signal as streaming video data. 
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3. The apparatus of claim 1, wherein the scene change 
frame detector further comprises: 

a scene change timer adapted to determine a generation 
time of the detected scene change preliminary candidate 
frame; 

a scene change candidate frame detector adapted to detect 
a scene change candidate frame based on the determined 
generation time; and 

a scene change frame determiner adapted to determine a 
scene change frame based on a number of detected scene 
change candidate frames. 

4. The apparatus of claim 3, Wherein the scene change 
frame determiner is adapted to determine the scene change 
frame based a number of detected scene change candidate 
frames that is equal to a preset reference value. 

5. The apparatus of claim 3, Wherein the candidate motion 
frame detector is further adapted to detect a current frame as 
the candidate motion frame When a difference betWeen a 
motion value of pixels in the current frame and a motion value 
of pixels in a reference frame is greater than a preset reference 
value. 

6. The apparatus of claim 5, Wherein the candidate motion 
frame detector is further adapted to select the reference frame 
according to a preset frame unit. 

7. The apparatus of claim 5, Wherein the candidate motion 
frame detector is further adapted to determine the motion 
value of the pixels in the reference frame by adding the 
motion values of selected pixels according to a preset pixel 
unit. 

8. The apparatus of claim 3, Wherein the scene change 
preliminary candidate frame detector is adapted to detect a 
current candidate motion frame as the scene change prelimi 
nary candidate frame When a difference betWeen a brightness 
value of pixels in the current candidate motion frame and a 
brightness value of pixels in a reference frame is greater than 
a preset reference value. 

9. The apparatus of claim 8, Wherein the scene change 
timer is further adapted to add a time ?ag ?eld to the detected 
scene change preliminary candidate frame, the time ?ag ?eld 
comprising the generation time of the detected scene change 
preliminary candidate frame. 

10. The apparatus of claim 3, Wherein the scene change 
candidate frame detector is adapted to detect a current scene 
change preliminary candidate frame as the scene change can 
didate frame When a difference betWeen a generation time of 
the current scene change preliminary candidate frame and 
generation time of a previous scene change candidate frame is 
greater than a preset reference value. 

11. The apparatus of claim 4, Wherein the scene change 
frame determiner is further adapted to adjust the number of 
detected scene change candidate frames such that the number 
of detected scene change candidate frames is equal to the 
preset reference value. 

12. The apparatus of claim 11, Wherein the scene change 
frame determiner is further adapted to add at least one scene 
change candidate frame When it is determine that the number 
of detected scene change candidate frames is smaller than the 
preset reference value, the at least one added scene change 
candidate frame betWeen scene change candidate frames hav 
ing the greatest difference in generation times. 

13. The apparatus of claim 12, Wherein the scene change 
frame determiner is further adapted to determine the at least 
one added scene change candidate frame as a frame in the 
middle of the scene change candidate frames having the 
greatest difference in generation times. 

14. The apparatus of claim 11, Wherein the scene change 
frame determiner is further adapted to remove at least one 
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scene change candidate frame When it is determined that the 
number of detected scene change candidate frames is greater 
than the preset reference value, the at least one removed scene 
change candidate frame having the smallest difference in 
generation times from an adjacent scene change candidate 
frame. 

15. A method for video image navigating in a mobile com 
munications terminal, the method comprising: 

detecting a preset number of scene change frames in 
streaming video data in response to a user request for 
video searching; 

outputting the detected scene change frames; and 
displaying the detected scene change frames, 
Wherein detecting the preset number of scene change 

frames comprises: 
detecting candidate motion frames in the streaming 

video data; and 
detecting a scene change preliminary candidate frame 

based on the detected candidate motion frames. 
16. The method of claim 15, further comprising decoding 

an input video signal and outputting the decoded video signal 
as streaming video data. 

17. The method of claim 15, further comprising: 
determining a generation time of the detected scene change 

preliminary candidate frame; 
detecting a scene change candidate frame based on the 

determined generation time; 
determining Whether the scene change candidate frame is 

completely detected; and 
determining a scene change frame based on a number of 

detected scene change candidate frames When the scene 
change candidate frame is completely detected. 

18. The method of claim 17, further comprising determin 
ing the scene change frame based a number of detected scene 
change candidate frames that is identical to a preset reference 
value. 

19. The method of claim 17, Wherein detecting candidate 
motion frames comprises: 

calculating a difference betWeen motion values of pixels in 
a current frame and motion values of pixels in a refer 
ence frame; 

comparing the calculated difference With a preset reference 
value; and 

detecting the current frame as the candidate motion frame 
When the calculated difference is greater than the preset 
reference value. 

20. The method of claim 19, further comprising selecting 
the reference frame according to a preset frame unit. 

21. The method of claim 19, further comprising determin 
ing the motion value of the pixels in the reference frame by 
adding motion values of selected pixels according to a preset 
pixel unit. 

22. The method of claim 17, Wherein detecting the scene 
change preliminary candidate frame comprises: 

calculating a difference betWeen brightness values of pix 
els in the current candidate motion frame and brightness 
values of pixels in a reference frame; 

comparing the calculated difference With a preset reference 
value; and 

detecting the current candidate motion frame as the scene 
change preliminary candidate When the calculated dif 
ference is greater than the preset reference value. 

23. The method of claim 17, further comprising adding a 
time ?ag ?eld to the detected scene change preliminary can 
didate frame, the time ?ag ?eld comprising the generation 
time of the detected scene change preliminary candidate 
frame. 
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24. The method of claim 17, wherein detecting the scene 
change candidate frame comprises: 

calculating a difference betWeen the generation time of a 
current scene change preliminary candidate frame and a 
generation time of a previous scene change candidate 
frame; 

comparing the calculated difference to a preset reference 
value; 

detecting the current scene change preliminary candidate 
frame as the scene change candidate frame When the 
calculated difference is greater than the preset reference 
value; and 

counting the number of the detected scene change candi 
date frames. 

25. The method of claim 17, Wherein determining the scene 
change frame comprises: 

determining the number of detected scene change candi 
date frames; 

comparing the detected number of the scene change can 
didate frames to a preset reference value; and 

determining the detected scene change candidate frames as 
a scene change frame When the number of detected 
scene change candidate frames is equal to the preset 
reference value. 

26. The method of claim 25, further comprising adjusting 
the number of detected scene change candidate frames such 
that the number of detected scene change candidate frames is 
equal to the preset reference value, the adjustment based on a 
difference betWeen the detected number of the scene change 
candidate frames and the preset reference value. 

27. The method of claim 26, Wherein adjusting the number 
of detected scene change candidate frames comprises adding 
at least one scene change candidate frame When the number of 
detected scene change candidate frames is smaller than the 
preset reference value, the at least one added scene change 
candidate frame betWeen scene change candidate frames hav 
ing the greatest difference in generation times. 

28. The apparatus of claim 27, further comprising deter 
mining the at least one added scene change candidate frame as 
a frame in the middle of the scene change candidate frames 
having the greatest difference in generation times. 

29. The method of claim 26, Wherein adjusting the number 
of detected scene change candidate frames comprises remov 
ing at least one scene change candidate frame When the num 
ber of detected scene change candidate frames is greater than 
the preset reference value, the at least one removed scene 
change candidate frame having the smallest difference in 
generation times from an adjacent scene change candidate 
frame. 

30. A mobile communication terminal comprising: 
a video recorder adapted to capture video recordings; 
a memory adapted to store the video recordings; 
a display device adapted to display the stored video record 

ings; and 
a processor adapted to: 
process a stored video recording according to frames by 

comparing a number of pixels of a current frame With a 
number of pixels of a reference frame to determine 
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Whether the current frame should be used as a scene 
change frame that can be vieWed by a user When search 
ing for a desired scene, 

generate and insert scene change frame information corre 
sponding to at least one scene change frame into por 
tions of the stored video recording, and 

display the scene change frames upon a user request to 
search scenes in the stored video recording. 

31. The terminal of claim 30, Wherein the processor is 
further adapted to compare the pixels of the current frame 
With the pixels of every nth frame of the stored video record 
ing. 

32. The terminal of claim 30, Wherein the processor is 
further adapted to compare the pixels of the current frame 
With the pixels of the reference frame by calculating differ 
ences betWeen motion values of the pixels in the current 
frame and motion values of the pixels in the reference frame. 

33. The terminal of claim 30, Wherein the processor is 
further adapted to determine the current frame as a scene 
change frame if the current frame contains more changes in 
image motions than the reference frame. 

34. The terminal of claim 33, Wherein the processor is 
further adapted to determine the changes in image motions by 
comparing brightness values of pixels in the current frame to 
brightness values of pixels in the reference frame. 

35. The terminal of claim 30, Wherein the processor is 
further adapted to generate the scene change frame informa 
tion in a format that facilitates previeWing by the user. 

36. The terminal of claim 30, Wherein the processor is 
further adapted to include time data in the scene change frame 
information, the time data indicating a unique point in time of 
each scene change frame Within a duration of the stored video 
recording. 

37. A mobile communication terminal comprising: 
a transceiver adapted to receive signals including video 

recordings; 
a memory adapted to store the video recordings; 
a display device adapted to display the stored video record 

ings; and 
a processor adapted to: 
determine a number of scene change frames in a stored 

video recording based upon scene change frame infor 
mation, the scene change frame information corre 
sponding to at least one scene change frame inserted into 
the video recording, 

adjust the number of scene change frames such the number 
of scene change frames is equal to a reference value, and 

display the scene change frames upon a user request to 
search scenes in the video recording. 

38. The terminal of claim 37, Wherein the processor is 
further adapted to adjust the number of scene change frames 
by one of adding scene change frames or removing scene 
change frames based upon a difference betWeen the number 
of the scene change frames and the reference value. 

39. The terminal of claim 37, Wherein the processor is 
further adapted to adjust the number of scene change frames 
based upon a time interval betWeen adjacent scene change 
frames. 


